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Wc, D'^-NAMIT NpBEL AktIENGESEIJL- 

i sat\FT, a German Company, of 22c Trois- 
dorf. Near Cologne, Germany, Jo hereby de- 
clare the invention, for which we pray that a 
5 patent ma^ be granted to us and the method 
by whidi It is to be performed, to be pardcu- 
larly described in and by the following state- 
ment: — 

This invention relates to ammoniuni nit- 
10 me explosives having ,a high sensitivity. 

Ammonium nitrate is today a main con- 
stituent of most industrial explosives. When 
decomposed by cxptosion« it separates solely 
onto gaseous products which are cxtranely 
tS important in the use of Eai explosive. Since 
ammonium nitrate contains nK>rc oxygen than 
is necessary for its own combustion, the blast- 
ing power of axnmoaium nitrate may be fur- 
ther increased generally by the admixture of 
20 carbon-containing substances which bum sim- 
ultaneously widi the explosive reaction. Since 
the tntroducrion of ammonium nitrate into the 
explosives industry^ it has been known that 
explosives containing only ammonium nitrate 
25 and carbon carriers which are not themselves 
explosive require a very strong initiating im- 
pulse lo Stan and propagcce dieir explosion. 
Normal mining detonators arc too weak to 
initiate the detonation of such explosive mix- 
30 turcs. Usually, there are admixed with the 
ammonium nitrate, or mixtures tnereof with 
non-explosive carbon carriers, explosives or 
mixtures of explosives which respond to ig- 
nition by mining detonators. The proportion 
35 of such more sensitive explosives or mixtures 
of explosives, v^hich generally contain explo- 
sive organic nitro compounds or nitric acid 
esters, is such that the entire ammonium 
nitrate, or the mixtures thereof is caused to 
40 react with non-explosive, carbon-containing 
substances- Other processes for exploding mix- 
tures of ammonium nitrate of low sensitivity 
with carbon-containing non-explosive materials 
arc based upon the introduction of relatively 
45 large quandties of sensitive explosives or mix- 
tures of explosives into bores or other cavities 
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in explosion bodies consisting of ammonium 
nitrate explosives of low sensitivity. On ig- 
nition by means of a detonator, ihc explosion 
is then transmitted from the more sensitive SO 
explosive to the less sensitive ammonium nit- 
rate explosive by intimate contact between the 
two explosives. Another common method oi 
causing ammonium nitrate explosives of lower 
detonating capacity to explode resides in in- 55 
trrducing the laner alternatively into a bi^rc 
hole or blasting chamber together with other 
more sensitive types of explosives which can 
be initiated' by mining detonators. In order 
to obtain a complete reaction of ammonium 60 
nitrate explosives of low sensitivity the pf%»- 
ponton of sensitive explosives must amount 
to at least 30 of the total explosive charge. 
MorctAxr. a satisfactory explosion of ammon- 
ium nitrate mixtures of low sensitivity with 65 
non-cxplosi\x carbon carriers occurs only when 
the explosive charge has a sufficient diameter 
of at least 15 cnu or morc^and when there is 
a 5Utficiently strong enclosure for the explosive 
charge. ' 76 
Explosives which consbt only. of amm^m- ' ' 
ium nitrate and non-explosive carbon carriers 
have many advantages over the more sensitive 
mixtures of explosives, which generally con- 
tain explosive organic nitro compounds and/ 75 
or nitric acid cster>s. lliey are simpler to pn>- 
dtKX, the raw. materials are dieaper and they 
arc less dangerous to bardie, uncc they are less 
sensitive to flame ignition' and mechanical 
aaion. On the basis of these factors, there- 80 
fore, ancmpts have already been made to de- 
velop explosive mixtures of animonium nitrate 
with non-explosive, combustible substances 
. which can be initiated by a normal mining 
detonator and which transmit the detonauon 85 
even when the explosive charge has a small 
diameter and a weak enclosure. 

Explosives have already been described 
which consist of iiriuLXurcs *of;ammomum. nitrate - 
^cithsi: vegetable, carDonr- containing cellular 90 
nxati^Tial and aluminium such mixtures can be 
very sensitive to ignition by commercial dc- 
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cooatox^ In diis case> the dctonatioa is. stated 
to take place tn a satisfactory manner even 
if the diameter of the containers in which the 
explosive is padced amounts to only SO mm. 
5 or less. The same explosive without alumin- 
ium addition or without a ptoportioQ of alu- 
minium bronze can be exploded by a power- 
ful initiating charge, for example a nitio- 
glycjcrin explosive, otdy with a cartridge dia- 
10 meter of more than 127 mm. similar mix- 
tures with aluminium powder arc also known 
as sensitising constituents in ammonium nit- 
rate explosives. 

It has now been found in acoordanoe with 
15 the invention that it is possible imder certain 
conditions to prepare sonMcive- ammonium 
nitrate explosives which can be initiated by 
normal mining detonators with cartridge dia- 
meters as small as 30 mm. and free from any 
. 20 enclosure, which have an explosive density be- 
tween O.SO g/cm and 1.00 g/cm*» which is 
sufficient in praaice for blasting purposes, 
. and which contain in addition to ammonium 
nitrate only * csirbon-containing ^ substances 
25 which themselves have no explosive proper- 
ties and are not sensitised by combustible- 
metal powders. 

According to the present invention^ there is 
provided an ammonium nitrate explosive hav- 
30 ing hif^ - sensitivity, said explosive consisting 
of ammonium nitrate having a particle size of 
las and up to IS'A by weight 

c^%] S^?!^?i^iOra:^^ -QXinsK^^ . of 

a ■.s60H";-;aM "^ti^" "bulk 

35 deasfi^'dl & sojici^comf^ent having a ^lue 
" of'frin^filQ'^^ _ 

As^.the.:sc4id^0G^pm^ sKK^Hesplosivc 
■ cai^e.5amcC*ete- em^g^^fif^^ 
vj^tablCi^ . carl^^o^ontaihing xnatmals siicii 
40 as i^x^ in^^ cork.meal.or the^ likcp or 

synthetically produced carbon-containing sub- 
stances, for example condccsation products of 
urea with formaldehyde. An - essential "r^^ 
inent / fbr^^th^ SaSyity of the. solid, ccmiponent 
45 oi th^: cad^n ira uii tlbb ammonium nitmte 
c3cplo^>^ pS the invention is that uhejr "should 
teye^^glbulk density, of from 0.110 to 030 
^/^IjpS^t -lj^^^^^^^ jcarrier has a higher 

b^^- dci^ty^ the sensitivi^ of 

50 thg^'inrrom^ Jiitr?ite explosives, . prpduqed 
in ac^yrdance'^w^ the invention is seduced 
. and the cap«tdty of the carrier for propagating 
the detonation is diminished. 

The tiqiiid component of the non-explosive 
55 carbon carrier shotild consist of hydrocarbons 
which rcuin their liquid consistency at the 
lowxst blasting temperature occurring in prac- 
tice. Thus there may be employed, for ex- 
ample« mincml oil, benzene, diesel oil, lubri- 
60 caring oils and paraffin oil. 

The proportion of dried solid non-explosive 
carbon carrier should preferably be from 2 
to 7y^ by wdght of the toul weight of the 
explosive. 

65 The quanuty of liquid non-explosive car- 



bon carrier should prcferaWy .be at Seast 10% 
by wight and at most 100% by weight, based 
on the weight of. the soUd carbon carrier* • — 

Above and below these limits, the sen^t* 
ivity of the explosive mixttire is rcducei It 70 
can then no longer be exploded by oormal 
mining detonators if the explosive cnarge has ' 
a small diameter and no external, enclosure.- • 
The total quanrity of non-explosive carb<m^ 
containing carrier employed must be such m 75 
relation to the ammcsiitms nitrate that cakula* ^. 
don of the decomposition eqtiatioi& gives an 
oxygen excess of a^ least 4% aixl at most 112% 
of the quantity required for complete c<»nbus- 
tion of the consdttients of the explosive. With K> 
a lower or^ higher calculated oxygen excess^ 
the ammonium nitrate explosives prodtKsed isa ■ 
accordance with the invention lose thdr capa* 
city to be initiated by a normal commercial 
mining detonator whilst having a small cart- 85 
ridge diameter and no solid enclosure. 

Mixtures of explosives sensitised with ah*- 
miiuum powder can be ignited by normal 
mining detonators only if the particle, size ojf 
the ammonium nitrate is such that not less 90 
than 60y. of the panicles passes through a 
sieve having a mesh width of 0.066 mm. The 
sensitive ammonium nitrate explosives of the 
present invention are liable to lose their sen- 
sitivity to detonator ignition only if the grain 95 
size of the anunotiitmi nitrate employed ex- 
ceeds about 1 mm. Conscquendyp the ammot^ 
ium nitrate emplo^xd must have a grain ^2e . 
such that substantblly the entire quantity 
thereof passes through a DIN sieve No. 6 iCO 
having an internal mesh u*idth of I mm. 

The high sensitivity of the ammonium nit* 
pte explosi\'cs of the invention to the initiat- 
ing impulse of a normal detonator and their 
property of propagating the detonarlon even 105 
widi a small^ ciiarge diameter without any 
solid enclosure appears to be due to ite 
faa that liquid non-explosive carbon carriers 
"can be appUed to the surface, of the solid 
constituents of the explosive in a layer par- 110 
ricttlarly favourable for the sensitisation. At 
the same time, the solid non-explosive carbon 
carrier loosens the entire explosive mixture^ 
and« as is known, this also has s favourable 
effect on the detonation sensitivity of pul- 115 
vcrous explosives. 

In the following table, there are given seven 
explosive. mixtures, of which Examples 1 to 6 
were produced in accordance with the inven- 
tion. In Examples 1 to 6, the solid carbon 120 
carriers had a buUc density of between 0.10 
p/cm'' and 0.30 g/cm* and were present in 
a proportion of bctvrxcn 2% and 7% by 
weight of the explosive mixture. The liquid 
carbon carriers were hydrocarbons. They were 125 
not used in the explosive mixture in pro- 
portions of more than 100% by weight or of 
less than 10% by weight calculated on the 
solid carbon carrier. The theoretically calcu- 
lated oxygen balance of the explosives was 130 
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.'^^twccd 4% by vmsfxt and 12% by wctgbt of 
'.excess ox]f^tn.>nie gnua size of the ammon- 
ium mtrtts -was* so* adjusted that substantially 
: the. entire .quantity pa»ed.. through. a .DIN 
sieve No»' 6:iiaTing an tntemal mesh width 
of 1 mm^ and: 25% by wdght were retained 
1 by a DIN sieve No. 12 having an internal 
mcshrwidth. of mm. All these explosive 
mtxtuxcs were so sensitive that vrfacn ignited 
by a iKxmal mining detonator an explosive 
cohimn formed th eref rom and consistmg of 
four ooaxxally adjacent cartridges in a paper 
wrapping* free from any enclosure detonated 



with the diameter given in the table. The lead 
cyUndcr erpansion according to Hess ia these 
explosive mixtures had the suiprisingly hieh 
value, of. about 10 mm. and the dctonatiba 
vdocity of such explosive mixtures was about 
200m/sec. 

In Example 7, the explosive of which was 
very sunilar to the aforesaiil explosive mix- 
tures m regard to their oonqxKitioo, no sen- 
sitivity to miriadon by normal mining deton- 
ators was observed. The ammom'um nitrate 
employed m Example 7 had a min 
greater than 1 mm . 



size 



Example 
No. 


Explosive 
Composition 




Explosive 
density 
g/cm* 


Mlxumum 

diameter 

for 

complete 
dctoa^ing 
capacity 
. mm. 


Lead 
cvlindcr 
expansion 
according 
to Hess 
mm. 


Rate of 

detonation 

m/$cc. 


1 


Anunoniom nitrate 
Wood meal 
Diesel oil 


95.0 
4.0 
JO 




30 


II.O 


2200 


2 


Ammonium nitrate 
Formaldchydc-urea 
condensate 
cylinder oil 


95.0 

3.0 
2.0 


0,95 


40 


9 0 


2O50 


3 


Ammonium nitrate 
Cork meal 
ParafiBn oil 


93.5 
5.0 
1.5 


0.92 


40 


10^2 


2000 


4 


Ammonium nitrate 
Wood meal 
Machine oil» light 


92.0 
6.5 
1.5 


0.85 


32 


9.7 


2000 


5 


.Ammonium niuate 
Cork meal 
Ligroin 


96.5 
2.5 
1.0 


0.98 


40 


11.2 


2100 




Ammonium nitrate 
Wood meal 
Machine oil, heavy 


92.0 
6.0 
2.0 


0.87 


40 


10.6 


2050 


7 


Ammonium nitrate 

(>1 mm.) 
Cork meal 
Ugroin 


96.5 
2.5 
1.0 


0.96 


not capable 
of 

detonation 


none 


none 



30 
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WHAT WE CLAIM IS:— 
^ 1. An ammonium nitrate explosive having 
high sensidvity said explosive consisdng of 
ammonium mtrate having a particle size 
of less than 1 mm. and up to 15% by 
weight of a noo-explosivc caroon carrier con- 
sisting of a solid and a liquid compooent, the 
bulk density of the solid component having 
a value of from 0.10 to 030 g/cm\ 



2. An atnmorJum nitrate explosive acco r d- 
ing lo Qaim 1, wherein the propordoo of 
solid carbon carrier is from 2 to 7y, by wcighc 
based on the total weight of the explosive. 

3. An ammonium m'trate explosive accord- 
ing to daim 1 or 2, wherein the proportion of 
liquid carbon carrier b from 10 to 100% by 
weight, calculated on the weight of the solid 
carbon carrier. 
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4. An ammonium nitrate cxplbdvc^rsubstan- . . HASELTINH, LAKE & OO - 
dally as described in any one of Exan^lcs 1 28, Southampton Buildings, London, WCL2. 
to 6 .of the foregoing examples.^ . Agents for the Applic«i»7 

Ixaxmogton Sp«: FrincM for Her MAlccly't t 
Publahcd by The Patent Offlaw 25, SouchampcoQ BuOdioaiw London, W.CU, ttom wfafcfa : 

copies may be obtained. 
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